The 2017 year kicked off to a great start with the first New England Sec on Board Mee ng held on January 26 at the Killington Grand Hotel in Vermont as part of a joint mee ng with the ITE Vermont Chapter. The mee ng was well a ended, with a dozen people skiing before the Board mee ng and 30 a endees at the technical sessions. Rick Bryant of Stantec led a discussion of criteria u lized to evaluate le -turn lane warrants throughout the country and described the methodology adopted by VTrans. Chris Clow of VTrans and Jon Slason of RSG followed with a discussion of Act 145 and impact fees being implemented throughout Vermont. Nearly all a endees stuck around for a wonderful networking recep on hosted by the Vermont Chapter. I'd like to thank Jennifer Conley and the Vermont Chapter for hos ng this great event.
During the Board Mee ng, we approved the 2017 budget, which included dedica ng funds for New England Sec on members to par cipate in ITE leadership and partnerships with other organiza ons to host events. We also briefly discussed some of our upcoming events for the year, including the Northeastern District Student Symposium and Traffic Bowl on March 23 in Brooklyn, NY; the NE/CT ITE Annual Joint Mee ng in April; the UMass Student ITE Chapter Tech Day on April 5 in Amherst, MA; and the NE/MA ITE Annual Mee ng on September 28 in Waltham, MA.
Fortunately, this year all of our commi ee chairs have decided to return and I would like to welcome them all back and thank them for their con nued service. I would also like to welcome Jennifer Conley and Thomas Errico back to the Board of Directors as Junior Directors. Jennifer and Thomas both served previously on the Board and have chosen to join us again. I would also like to thank Past President Alan Clou er for his leadership services throughout the 2016 year. As the immediate past president, Alan will con nue to sit on the Board to provide guidance throughout the year. A special thank you also to Jason DeGray for serving on the Board for the last three years as Director and Treasurer, as well as the Con nuing Educa on Chair. Jason brought great new ideas to the Sec on, including the Strong Towns workshop at the 2015 Annual Mee ng, which was a great success.
I am looking forward to another exci ng year with the Sec on and have several goals that I am hoping to implement this year in an effort to meet some of the items outlined in our Strategic Plan. These include hos ng networking events for the en re membership, visi ng schools to build interest in ITE with younger engineers and planners, and partnering with other organiza ons to host events in order to expand ITE's membership to a variety of professionals.
If you have any ques ons or sugges ons, please contact me at rebeccabrown@gpinet.com or (978) 
Find The New England Section Online
The New England Sec on of the Ins tute of Transporta on Engineers is tuning in to social media. In order to provide quick updates on events and no ces, past and present, the Sec on is now on Facebook, Twi er, and LinkedIn.
http://www.neite.org
For those members of the New England Sec on that would like to be included on the Google Group Sec on email list, please contact Samuel W. Gregorio, PE, PTOE at sgregorio@theengineeringcorp.com.
As of this issue of the Chronicle, our Facebook group has 102 "Likes". Here you can get updates on future and current events, and even see photos from many of our past events. Feel free to post any discussions or comments on our wall.
Our LinkedIn group is also growing fast. We already have more than 340 members. Search for "New England Sec on of the Ins tute of Transporta on Engineers" or follow the link from the NEITE webpage and join the group. We will be pos ng info on future events here as well. While we can't post photos here, there are areas for discussions, no ces, and even job pos ngs.
Finally, the New England Sec on is now on Twi er with 192 followers and growing every day. Please find your quick hit updates by following @NewEngland_ITE
Please remember to receive all your updates, news, and Sec on informa on at the New England Sec on website:
New England Section of the Institute This defini on has been widely adopted in the field of sustainability.
Building on the Bruntland Report, the United Naons 2005 World Summit Outcome Document refers to three pillars of interna onal development: economic development, social development, and environmental protec on (United Na ons, Resolu on Adopted by the General Assembly, A/RES/60/1 (New York, NY: October 24, 2005), 11-12. These three pillars s ll form the basis of much discussion of sustainability and form the basis of this paper's analysis. Each pillar is further described below.
Economic Development
Economic development is widely understood to include those ac vi es and outcomes that advance economic progress, increase produc vity, and generally improve living standards. Sustainable economic development represents those ac vi es that result in progressive economic stability and improvement for people in all economic strata without compromising social or environmental sustainability. For instance, economic development is unsustainable if it increases vulnerability to crises. In contrast, a development path that combines growth with reduced vulnerability is more sustainable (United Na ons World Commission on Environment and Development 1987, part III, § 2).
In the context of transporta on infrastructure, there are four general categories of economic development: (1) increased economic ac vity resul ng from construc on and maintenance ac vity; (2) reduced travel mes; (3) increased produc vity; and (4) agglomera on. Each of these four general categories is mutually interdependent and related to one another (Chatman 2012, 6) . A brief explana on of each category of economic development resul ng from transporta on infrastructure is provided below.
INTRODUCTION

Sustainability and Transporta on Infrastructure
Typically, infrastructure development is thought of as improving sustainability. This is typically the case in water resources development, for example, which generally improves access to clean drinking water, improves waste water sanita on, and provides water for irriga on. Each of these ac vi es improves environmental, social, and economic condi ons in developing countries (Penalosa 2005, 1) .
Sustainability in the field of transporta on is perhaps the most challenging of all infrastructure development because increased mobility has historically decreased sustainability from an environmental protec on context. For most of the developing world, transporta on infrastructure includes construc ng highways. Construc ng highways leads to vehicular conges on, reduced air quality, decreased social condi ons, and unsustainable economic prac ces. Moreover, automobile centric development results in sprawl, inefficient land use, and social dispari es.
On the other hand, mobility is essen al to economic and social development. When mobility is delivered sustainably, it improves quality of life, improves economic compe veness, and provides access to employment and other economic opportuni es. Reduced conges on and air pollu on, and improved road safety, result in economic savings poten ally equal to several percentage points of GDP and can result in long term benefits to society (United Na ons Conference on Sustainable Development 2012, 1-2).
The challenge to developing countries is to avoid the pi alls of unsustainable transporta on infrastructure development. To avoid the pi alls of unsustainable infrastructure development, developing countries must envision new paradigms for urban development and mobility. Such a paradigm must be based on a societal de-emphasis on the automobile in favor of other modes of transportaon. In addi on, developing countries should strive to integrate their policies for land use and transporta on planning to promote sustainable prac ces (United Na ons Conference on Sustainable Development 2012, 1-2). This paper examines how developing countries address the challenges posed by developing sustainable transporta on infrastructure through a case study of the city of Bogota, Colombia. Bogota has implemented a successful program to address sustainability in its development of various trans-
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It is a well-known fact that highway and transit construc on generates jobs, and thereby directly contributes to economic development (Chatman 2012, 6) . Properly executed, the construc on of transportaon infrastructure results in technology transfer, resul ng in more skilled labor, which is itself a sustainable prac ce. In addi on, the construc on of transporta on infrastructure results in a long-term maintenance obliga on, which further generates skilled labor jobs that have an enduring (and thus sustainable) impact (Chatman 2012, 6 ).
It is also well known that op mally constructed transporta on infrastructure results in reduced travel mes. Reduced travel mes results in improved mobility, increased produc vity, and increased efficiency in the economy. Transporta on infrastructure opera ng at peak efficiency results in significant economic development. In contrast, transporta on infrastructure opera ng at or near capacity results in delays, which can have a substan al nega ve impact on economic development (Chatman 2012, 6) .
As a result of the increased efficiency generated by reduced travel mes, ci es, regions, and whole countries can become more economically compe ve. Increased compe veness can result in new economic investment, improved economic opportunity, and steady economic progress with improved standards of living for en re popula ons (Chatman 2012, 6) . This is the essence of economic sustainability.
Finally, economic compe veness can be further enhanced by the crea on of clusters of complimentary economic ac vity -an economic theory called agglomera on. Theore cally, agglomera on can result in the whole of the economy exceeding the sum of its parts. While difficult to measure, such condi ons do exist in places such as Kendall Square in Cambridge, Massachuse s. When such clusters can be achieved in part by construc ng excep onal transporta on systems, sustainable economics are realized through sustainable transporta on systems (Chatman 2012, 10) . Agglomera on is the penulmate economic objec ve of a sustainable transportaon system.
One indicator of sustainable economic ac vity is rising real estate values benefi ng the en re populaon (Chatman 2012, 1) . This is par cularly true of areas where agglomera on has been achieved. While rising real estate prices can be unsustainable when they rise too fast, steady growth in real estate values is a very good indicator of sustainable economic development. It is a well documented fact that properly planned and designed public transporta on systems contribute significantly to increased property values, increased efficiency, and -in some cases -agglomera on (Chatman 2012, 6 ).
Social Development
Social development is generally described as social progress that benefits people -all people, especially the poor and disadvantaged. Social development considers the human condi on. It occurs when the human condi on improves, such as when working condi ons become safer or when the mortality rate of a popula on declines. Social development also takes into considera on such important factors as culture, religion, history, poli cs and gender when measuring progress (United Na ons World Commission on Environment and Development 1987, part III, § 2-3). For instance, women and children benefit substan ally from public transporta on due to increased economic and social opportuni es (Duarte, Fabio and Fernando Rojas 2012, 2).
Sustainable social development occurs when social progress occurs in a steady way, without excessive fluctua on in social condi ons and with an eye towards fairness and equality across all social strata. Another key aspect of sustainable social development is that progress in one area does not cause regression in another area. Sustainable social development occurs when society ensures that no one considera on is unduly impacted by progress made in the name of another considera on (United Naons World Commission on Environment and Development 1987, part II, § 2, paragraph 2). Stable progress across the board of social considera ons represents the most sustainable social development condi ons.
Social development plays a key role in the development of transporta on infrastructure. Such key social considera ons as traffic safety, urban mobility, public health, access to jobs, and access to open space are all important considera ons in the development, planning, design, opera on, and maintenance of transporta on systems. The most sustainable transporta on systems have the greatest posive impact on these various social development considera ons.
One of the key social considera ons in the sustainable development of transporta on systems is traffic safety. According to the World Bank, crash rates in developing na ons dispropor onately affect vulnerable popula ons, especially the poor. In addi on, crash rates in developing countries con nue to rise, causing a crisis in the overall safety of motorized transporta on that must be addressed (World Bank 2013).
Another key social considera on in developing countries is public health. Overdependence on automobiles causes a number of public health issues, from air quality to obesity, as well as traffic safety (American Public Health Associa on 2010, 1). Disadvantaged popula ons are much more affected by these issues than other popula ons (Centers for Disease Control 2013).
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Access to jobs and public space are also very serious social considera ons. Due to higher land values closer to employment centers, popula ons afflicted with poverty and disability are o en pushed further away from the employment they depend on for a livelihood. The longer distances to employment centers from housing opportuni es results in higher transporta on costs. For those who manage to stay closer to the employment centers, these vulnerable popula ons are pushed into informal housing and slums, devoid of meaningful open space and recreaonal opportuni es -further compromising public health due to inac ve lifestyles, poor sanita on, and poor air quality (Bocarejo, Juan Pablo, Ingrid Por lla, and Maria Angelica Perez 2013, 84-85).
Environmental Protec on
Environmental protec on is the most frequently considered pillar of sustainability. Environmental protec on is the preserva on of our natural resources for the benefit of current and future genera ons, striking the balance between these two compe ng interests. Environmental protec on has broad implica ons, taking into considera on such wide-ranging issues as climate change, global warming, green house gas emissions, air quality, sea level rising, water resources pollu on and deple on, deser fica on, deforesta on, consump on of natural resources, habitat destruc on, and species ex nc on, to name a few of the many environmental considera ons (U.S. Environmental Protecon Agency 2013).
As previously described, transporta on is one of the few areas of infrastructure development where environmental protec on has historically been degraded, rather than improved, as a result of development ac vi es. Tradi onally, transporta on development has included the construc on of new highways. Such construc on ac vi es generally result in significant changes to land forms, destrucon of mature vegeta on and deforesta on, destruc on of natural habitats, and consump on of large amounts of raw materials (asphalt, concrete, stone, etc.) . Further, the opera on and maintenance of highways typically results in air quality degrada on, green house gas emissions, climate change, water resources pollu on, and further consump on of natural resources (oil).
Destruc on of land forms, deforesta on, habitat destruc on, and consump on of raw materials are not sustainable transporta on prac ces. Even when a city elects to develop more sustainable transporta on modes (e.g., transit), some impacts will occur. Without sustainable development strategies, transporta on infrastructure development will deplete the world's natural resources. To mi gate the impacts of transporta on infrastructure development, sustainable efforts such as minimizing changes to land forms, replan ng affected vegetaon in impacted areas, replica ng destroyed habitat, and using recyclable materials must be considered. Each of these prac ces makes a transportaon system more sustainable and less environmentally threatening in the long term.
It is widely acknowledged that air quality degradaon is a significant problem in an automobile dependent society (United Na ons Conference on Sustainable Development 2012, 1-2). Emissions from automobiles cause poor air quality, cause greenhouse gas emissions, and are widely blamed for climate change and such related issues as sea level rise. Transporta on sustainability in an environmental context has heightened awareness in recently years due to the growing carbon footprint of automobiles in developing countries (United Na ons Conference on Sustainable Development 2012, 1-2). It is presently es mated that 90 percent of the growth in green house gases is occurring in developing countries to due to automobile use (United Na ons Conference on Sustainable Development 2012, 1-2). Con nued construc on of transporta on infrastructure tailored to automobile travel in the developing world will unques onably exacerbate air quality issues in these vulnerable urban centers.
Perhaps one of the most environmentally (and socially) destruc ve outcomes of an automobile dependent infrastructure is sprawl. Sprawl consumes excessive amounts of land and promotes long journey to work mes, while perpetua ng poor air quality due to traffic conges on (Penalosa (1) Would you like to contribute to an award winning New England Chronicle newsletter? The New England Chronicle's Action Committee is seeking members (both professionals and students) who are interested to write both short and feature articles for publication in the upcoming New England Chronicle issues. Both short and feature articles should be about technical topics, professional matters, innovative projects, and cutting-edge solutions that affect transportation engineering and planning.
Typically short article would consist of 1,000 to 2,500 words and feature articles would consist of 2,000 to 4,000 words. Each article should include a head shot and bio of all participating authors. Further details for each article submission can be given upon request.
For more information on how you can become a New England Chronicle contributor contact the New England Chronicle Editor: Rachel A. Dooley, PE at rdooley@vhb.com.
As always, the Con nuing Educa on Commi ee needs your feedback and fresh ideas for technical sessions and training opportuni es that are innova ve and that would draw significant interest to the Sec on membership. Most importantly, training opportuni es that would serve you, the New England Sec on membership in the upcoming mee ngs and gatherings.
If you have ideas for training sessions that would benefit the membership the most and have a high interest level, whether a half-day or full-day or training, please contact:
Continuing Education Opportunities
2005, 5-6). In addi on, it perpetuates the unsustainable cycle of consump on of natural resources indicated by highway based development.
In contrast, sustainable transporta on prac ces seek to reverse the trends of highway construc on that have resulted in such nega ve environmental consequences. While not all nega ve impacts of transporta on infrastructure development can be eliminated, conscious efforts can be made to minimize and mi gate such nega ve consequences. While developed na ons -such as the United States -have pursued a path of largely unsustainable transporta on development prac ces for more than a century, developing na ons have the opportunity to pursue more sustainable systems as their new infrastructure is conceived, planned, designed, and constructed.
To achieve sustainability in their transporta on infrastructure, developing countries have the ability to envision en rely new approaches to urban design and development. Instead of designing low density development supported by diffuse highway transporta on, developing socie es can design their ci es to include greater density served by a high-density public transporta on system with sidewalks and bicycle paths leading from residen al areas to public transporta on sta ons. Such a system is inherently more egalitarian, more environmentally sensi ve, healthier, and more economically sound (Penalosa 2005, 2) .
Based on the lessons learned throughout the world, the goals of developing countries in the implementa on of public transporta on systems should include: incorpora on of corridor land use development as part of the fundamental building blocks of the system; social equity considera ons embedded in the public transporta on plan; and curtailment in the growth of car ownership (Chisolm-Smith 2011, 17-18. Adherence to these lessons will result in a more sustainable development environment. These are largely the lessons learned in Bogota.
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TransMilenio-Bogota BRT System SUSTAINABLE TRANSPORTATION IN BOGOTA, COLOMBIA When Enrique Penalosa was elected Mayor of Bogota, he came to his office with a new philosophy. His philosophy went beyond just transport. Penalosa intended to redefine the rela onship between the urban environment and its residents. His vision was to create an egalitarian society where the economic, social, and environmental well-being of the ci zens of the city of Bogota is at the foundaon of all urban development policy. Penalosa's goal was nothing less than social jus ce, environmental sustainability, and economic growth (Penalosa 2005, 1) .
In support of his urban development strategy, Penalosa's mobility strategy proposed lower expenditures for road construc on and maintenance (and transporta on in general) allowing for more money available for other social programs (Penalosa 2005, 1-2) . In order to sa sfy the city's mobility needs, he developed a mobility strategy with three major components: curtailing automobile use; promo ng bicycle and pedestrian use; and construc ng a world class transit network, anchored by a bus rapid system (Penalosa 2005, 1-12) . Further, he integrated transporta on planning with social planning, designing and implemen ng housing and open space plans that are complimentary to the transporta on plan. Each of these components has played a cri cal role in the success of Bogota's mobility strategy.
Upon taking office, Mayor Penalosa worked quickly to implement the mobility strategy he envisioned. First, Penalosa took immediate steps to curtail automobile use in Bogota. Instead of restric ng vehicle use outright, Bogota implemented a program where 40% of all cars have to be off the road during each peak period. This is affected by restric ng vehicles during certain mes based on the last number of the license plate, a policy called "pico y placa" or "peak and plate." These restric ons are combined with higher fuel taxes to limit automobile use (Cain 2006, 5) . These progressive transporta on policies were at least par ally responsible for the modal shi s realized by Bogota from private automobile use to transit use.
In addi on, the city has adopted stringent rules on the parking of automobiles so as not to impede or obstruct bicycle and pedestrian travel. While ini ally unpopular, the parking restric ons significantly enhance the non-motorized experience. Together policies support a reduc on on dependence of automobiles throughout Bogota (Cain 2006, 5), Second, he constructed the first phase of TransMilenio, the city's BRT system. In addi on, and integral to the success of TransMileno, is a suppor ve network of feeder bus systems. Third, the city constructed a vast network of bicycle and pedestrian paths. Each of these physical components plays a vital role in the success of Bogota's transporta on system (Cain 2006, vi) .
In addi on to the physical components of the transporta on system, Bogota implemented several complementary policy ini a ves which significantly impact the city and the effec veness of the mobility strategy. The first is a policy of severely restric ng automobile use in the city, especially during peak periods (Cain 2006, vi) . The second is a policy of encouraging density along the TransMilenio line and throughout the city, especially for vulnerable popula ons (Bocajero 2013, 80). These two policies are en rely consistent with Penalosa's vision of economic, social, and environmental sustainability. Bogota also implemented policies to improve access to public spaces for lower income groups as well as coordinated public housing program (called Metrovivienda) along the TransMilenio trunk lines. The open space and public housing policies are also quite consistent with Penalosa's vision of sustainability. Combined with the physical components of the city's transporta on infrastructure, these policies encourage economic, social, and environmental sustainability on a level not previously experienced in the Americas.
Sustainable Outcomes in Bogota
The city of Bogota has realized substan al economic, social, and environmental benefits as a result of the implementa on of Penalosa's vision. By focusing on more than just environmental sustainability, Bogota has reaped the benefits of economic and social development as well. Bogota serves as an example of sustainability in each of the three pillars.
Economic Sustainability
A summary of the sustainable economic achievements of Bogota is contained in Table 1 . The economic benefits of Bogota's mobility strategy are clear. As a public works project, TransMilenio is es mated to cost US $3.04 billion upon comple on, including costs for rolling stock and fare collec on technology (Cain 2006, xii) . These governmental expenditures have created -and con nue to create -substan al economic ac vity in Bogota for skilled workers in the building trades. Because the imple-
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menta on of TransMilenio has resulted in work for skilled laborers, with substan al technology transfer, the construc on jobs indicated sustainable economic development.
Savings due to reduced conges on and travel mes have also resulted in substan al economic benefits. Phase I of TransMilenio has resulted in a 32% decline in travel mes for transit users due in part to a 9% modal shi from automobile to transit (Cain 2006, 4-9) . The reduced travel mes are achieved by an increase in public transit speeds of 15 kph to 26.7 kph, which results in 16 minutes of saved me per BRT trip and 13 minutes of saved me per trip for the city as a whole (Cain 2006, 14) . Travel me savings have been the greatest for the lower income popula ons, which are at the periphery of the city. Travel mes were reduced for the lowest income group by an average of 18 minutes, whereas travel mes for those in the highest income group were reduced by 10 minutes (Cain 2006, 14) . These are substan al economic savings to the economy of Bogota, and contributed directly to economic and social sustainability.
In addi on to the increased produc vity due to reduced travel mes, there are other measures of sustainable economic progress as well. As described above, increased produc vity leads to increased compe veness -locally, na onally, and internaonally. Increased compe veness results in economic investment. Increased investment results in increased employment opportuni es, rising wages, and improved living condi ons. One way that economic compe veness and increased economic opportunity can be measured is by determining the increase in real estate values in a par cular area.
Numerous studies have been conducted of the changes in land values resul ng from the construcon of TransMilenio. Experience in Curi ba suggests a strong rela onship between BRT service and land values. One study suggested a 15-20% premium in land value for areas served by TransMilenio (Rodriguez 2008, 7) . Other studies have indicated as much as a 17% premium for residen al proper es located along the TransMilenio BRT line and as much as a 367% increase in value for commercial proper es having access to TransMilenio. Another study suggests a 15-20% premium in land values in the BRT corridors as compared to areas not served by BRT (Bocajero 2013, 84) . These are substan al economic benefits indica ve of increased compeveness and produc vity.
The increase in property values that resulted from TransMilenio is a strong indicator of sustainable economic development. Combined with Bogota's Metrovivienda program, stable increases in real estate prices benefit the en re popula on of Bogota, including the socioeconomically disadvantaged. This sustainable economic development increases economic opportunity across all social strata and reduces the likelihood of long term economic regression.
Social Sustainability
The social benefits of TransMilenio are equally as striking as the economic benefits. A summary of the sustainable social outcomes is included in Table  2 . One study indicated a 93% reduc on in fatali es due to traffic accidents (Levinson 2011, Appendix B: Bogota, Colombia, 3). Another study indicates a reduc on of crashes by 79% in the service corridors (Cain 2006, ix) . Such an improvement is an extraordinary benefit for the social fabric of Bogota. A traffic accident rate reduc on of that scale is the envy of the en re developing world, where crash rates take on epidemic propor ons.
In addi on to the traffic safety benefits, the reduced travel mes discussed previously are indicave of improved access to employment opportunies, improved economic opportunity, improved standards of living, improved mobility, and improved public health. These social progress indicators point to a sustainable social development trend for the areas influenced by TransMilenio. Social development on the scale promoted by TransMilenio is worth emula ng throughout the developing world.
Another important indicator of the social benefits of TransMilenio is the resul ng development pa erns of the city. Consistent with Penalosa's vision, the city has con nued on a path of densifica on, especially in residen al development. Seventy five percent of new development has been for residen al use (Bocajero 2013, 81) . Bogota increased overall density by 8% from 2001 to 2008 (Bocajero 2013 . Areas along the TransMilenio route increased density by 9.6%, while areas not served by BRT have increased density by 1.6%, a testament to the power of BRT to promote dense urban development and prevent sprawl, which indicates a more socially sustainable development pa ern (Bocajero 2013, 80) .
Just as importantly, data suggest that the populaons that have benefi ed the most from TransMilenio are disadvantaged popula ons. For instance, lower income households have benefited the most from TransMilenio from a mobility perspec ve (Bocajero 2013, 84) . Likewise, the poorest residents have benefi ed from increased mobility due to improved pedestrian and bicycle connec vity. However, while improvements have been made in access for the disabled, there is s ll much work to be done in that category (Duarte 2012, 14) .
From a public health perspec ve, non-motorized trips have increased by approximately 7% due in part to improved pedestrian and bicycle mobility in the city. During this same period of me, vehicle trips in the city decreased by 7% (Cain 2006, ix) . This suggests a modal shi to bicycle and walking, which apart from the obvious environmental benefits has a significant poten al benefit for public health and represents a more socially sustainable mobility plan for the city.
Environmental Sustainability
As expected, the environmental benefits of TransMilenio are also very noteworthy. A summary of the sustainable environmental outcomes is contained in Table 3 . One of the key environmental improvements is a reduc on in air pollutants, which also has public health and social benefits. One study indicated that TransMilenio has resulted in a 40% reduc on in some air pollu on (Levinson 2011, Appendix B: Bogota, Colombia, 3). Bogota has reported a 43% reduc on in sulfur dioxide, an18% reduc on in nitrous dioxide, and a 12% reduc on in par culate ma er along a key BRT corridor (Turner 2012, 14) . This is indeed a significant environmental benefit.
CONCLUSION
The city of Bogota has achieved a high degree of sustainability through implementa on of its mobility strategy. Following a vision laid out by former Mayor Enrique Penalosa, Bogota has achieved quan fiable results measuring improved sustainability. These results span the three pillars of sustainability: economic, social, and environmental sustainability. The sustainable development results of Bogota are also able to be replicated in other developing countries, with transferrable policies and technical solu ons available to other ci es throughout the developing world.
Economically, Bogota has used its mobility strategy to achieve sustainable economic benefits. Bogota has improved access to employment, increased land values for the benefit all socioeconomic strata (especially low income popula ons), and increased efficiency in citywide mobility, resul ng in agglomera on and improved economic compe veness. This economic progress represents the type of sustainability envisioned by United Na ons interna- Tom, under the direc on of the Governor and the Secretary/CEO, determines, directs and implements transporta on policy for the Highway Division. The Administrator is responsible for achieving MassDOT's mission of delivering excellent customer service and providing the na on's safest and most reliable transporta on system to the over 5 million motorists that travel over 50 billion miles every year on the Commonwealth's over 3,000 centerline miles and over 5,000 bridges. Tom oversees close to 3,000 employees and directs a mul -billion dollar budget. From a social perspec ve, Mayor Penalosa's vision of a more egalitarian society has clearly been advanced through sustainable social development. Reduced traffic accidents and fatali es, increased walking and bicycle riding, increased access to economic opportunity, reduced exposure to air pollu on, and increased exposure to green open spaces all speak directly to the intent of social sustainability. While social sustainability can be a challenge to achieve for a transporta on policy, Bogota has certainly demonstrated that a socially sustainable transporta on system is achievable.
Finally, environmental sustainability has been demonstrated by Bogota. While environmental sustainability is typically difficult to achieve for a transporta on policy, Bogota has iden fied specific strategies to achieve environmental sustainability. At the center of this strategy is a robust BRT system, with very high carrying capaci es and substan al environmental benefits, such as improved air quality, increased urban density, and limita ons of sprawl. The BRT system is supported by a progressive plan that includes limits on private automobile use, improved access to bicycle paths and walking paths, and improved access to open space. Bogota's mobility strategy offers hope to other developing ci es in search of environmentally sustainable transporta on plans.
Overall, Bogota's transporta on plan has demonstrated that a sustainable transporta on plan is achievable for ci es in the developing world. Other ci es in La n America, Asia, and Africa should look to Bogota's example as they cra their transportaon policies and plans. Certainly, Bogota has demonstrated that BRT is a viable and realis c centerpiece for an urban transporta on plan. Bogota has also demonstrated that increased access to bicycle and walking paths are a viable strategy to promote non-automobile transportaon. Bogota has demonstrated that sustainable transporta on plans are possible, issuing a challenge to the rest of the world to follow their example.
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